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Colorectal cancer (CRC) is one of the most frequent neo- 
plasms and an important cause of morbidity in the devel- 
oped world and it is increasingly frequent in developing 
countries. There has been increasing evidence from clini- 
cal trials that chemotherapy treatment greatly improves 
the chances of healing and survival in CRC patients with 
stages III or higher. 5-FU has been the cornerstone for 
first-line CRC systematic chemotherapy for many years 
and its combination with oxaliplatin (that is, FOLFOX) 
has become the most common regimen for CRC patients. 
However, the toxicities associated with the administration 
of these drugs have sometimes overshadowed the benefits 
they deliver. Patients treated with 5-FU commonly exhibit 
gastrointestinal and haematopoietic toxicities, whereas 
FOLFOX- treated patients are at risk of developing sen- 
sory neuropathy, which may endure even long after cessa- 
tion of chemotherapy. All these side effects are thought to 
be mainly due to the narrow therapeutic indexes of most 
anticancer drugs. 

Until recently, the investigation of the inheritance fac- 
tors underlying the diverse response to CRC chemother- 
apy agents had mainly focused on candidate-gene 
studies, in which variants in genes coding for proteins 
involved unspecific pathways, such as drug absorption, 
metabolism or target molecules, were screened for evi- 
dence of their association with therapy outcome. For 
instance, variants in candidate genes such as DPYD, 
TYMS or UGT1A1 have already been linked to the 
development of ADRs in CRC patients treated with 
chemotherapy. However, these relatively rare and large- 
effect phenotypes might not apply to the majority of 
drugs or patients. It is expected that for common 
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pharmacogenetic traits, as for most diseases, the inheri- 
tance patterns behind these responses are complex, with 
an interplay of multiple variants in the determination of 
the final outcome. In this sense, candidate-gene associa- 
tion studies have been proven to be an important tool 
for the identification of some of these other variants. 
However, the simultaneous study of higher numbers of 
variants has become increasingly necessary in order to 
evaluate the full contribution of inheritance to drug 
response. 

Genome-Wide Association Study (GWAS) has proved 
to be an important tool for this purpose. The main 
advantage of this type of study in opposition to gene- 
based strategies is that they may be able to identify var- 
iants in genes or pathways that have not been implicated 
in mediating drug response so far. New SNPs related 
with ADRs and CNVs with GWAS approaches, some of 
them with high ORs putting bricks on the path to perso- 
nalized medicine on CRC treatment. 
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